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FILLER TESTING
l NAS8-36298
' U.S. POLYMERIC O.E. 71108
le ot fo ASA Lot#
' 1. Carbon Content, % SAMPLE
QAI-5560 #4-1 #4-2 #4-3
99,75 99. 57 99.17
l NASA LOT# 4 AVERAGE 99. 50
2. Ash Content, % . 005 . 000 .0102
PTH-71B 1 921 L0159 : 005
l AVG. .013 . 008 . 008
NASA LOT# 4 AVERAGE .010
l 3. Atowic Absorption, ppm #4-1 #4-2 #4-3 LOT#4
CTM-S3B AVG.
(Values are average of Na 2.0 2.0 1.0 1.7
2 determinations) K 1.5 2.0 1.0 1.5
' Ca 1.5 0.5 1.5 1.2
Mg 1.0 1.0 2.0 .7
Li 9.9 2.0 2.0 2.0
' TOTAL 6.0 5.5 3.5 S.0
3a. Moisture Content, ¥ 2.018 2. 005 2.010
CTHM-538B 0.0302 2.015 0.015
AVG., 0.024 2.010 0.013
NASA LOT# 4 AVERAGE ©.016
l 3b. Ash Content, % 9. 005 9. 2005 Q. 000
CTHM-53B 0. 000 Q. 005 Q. 000
AVG. 0.003 0. 005 0. 000
l NASA LOT# 4 AVERAGE 0.003
4. pH, Units 4.70 4. 80 4.80
ASTM D1512 4.80 4.85 4. 65
AVG. 4.7S 4.82 4.72
NASA LOT# 4 AVERAGE 4.76
' 5. Particle Size, wicrons AVG. «42 « 38 « 43
S.E. M. procedure Maximum « 56 «73 .70
(Average values are Hinimum . 20 . 20 « 23
l of 10 determinations) Std. Dev .08 .25 .28
NASA LOT# 4 AVERAGE SIZE .41
6a. TGA, *C at S0% Loss 701 688 697
' CTM-S1 NASA LOT# 4 AVERAGE 695

l HITCO MATERIALS DIVISION
% 700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707  (714) 548-1101 © TWX (910) 585-1130  FAX # (714) 549-2858-5-2437



6b.

7.

7a.

Page 2 of 2

ller Lot for S ot#
TGA See Charta 6A-6C
CTM-51
Particle Size Distribution See Chartse 7A-7C
CTH-72
Particle Size, wicrona 2#4-1 24-2 £#4-3
CTH—72 . 94 . 79 . 98
2 94 + 82 £ 91
AVG. .94 . 80 .94

NASA LOT# 4 AVERAGE .89
U.S. Polyweric

Ad M. Qo

Hamid M. Quraishi, NManager
Quality Assurance Department
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11.
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Polymeric O.E.

RESIN TESTING

NAS8-36298

Page 1 of 2

71108

91LD Resin Lot for NASA Lot# 4

Resin Solids, %

PTM-7C
Specific Gravity @ 25<C
PTN-29C
Viscosity, Brookfield, cps. @ 22.8°C
PTM-14C
Gel Tiwme, min:sec
PTM-47B
Atomic Absorption, ppm
CTM-53B
Volatiles, Gas Chromatography
CTM-55
TGA, % VWeight Loss at 500°C

CTH-51 (AIR)

DSC, temperature °*C
CTM-5S0A

HPLC
CTM-495A
GPC, Average moclecular wt.

CTM-49A

pH, units
CTM-1B

HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 ¢ (714) 549-1101 ¢« TWX (910) 595-1130 ¢ FAX # (714) 549-2858-5-2407

AVG.

Ca
Mg
Li
AVG.

L]
T

b 4

0.
1.
o

N NN
(- )

70.9

1.140

895

w

10

N (o
hJS(thhow

See Chart 6A

8.1 (U.S.P.)

See Chart 7A
186
See Chart 8A

See Chart 9A

1964

See Chart 10A

8.2



12.

13.

14.

15.

91LD Resin Lot for NASA Lot# 4

Phenol Content, %
CTM-S5 Appendix 1

Chang’e Index, ml.
CTM-SB

RDS, Miniwmum Visecosity, cps.
CTM-57A

NMR
Vendor procedure

#4-1
11.57
11.69
AVG. 11.63

24.5

Min. Vigc.

#4-1 323
See Chart 14A

See Chart 15A

U. S. Polymeric

Page 2 of 2
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Aoa M Qs

Hamid M. Quraishi,

Manager

Quality Assurance Department
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TYPICAL GAS CHROMATOGRAPH SET-UP

ﬁpemotm

Column
Length

Dia.

Liquid Phase AT oo
n. s
Support

Mesh
Carrier Gas

Rotameter

inlet Press psig
Rate __Zx2  mi/min

CHART SPEED
SANPLE -
Size

Date
Detector___FID
Voltage oo
FSensit.

low Rates, mi/min
Nydrogen L0 kit Tk
Scavenge ____________
Split =
Temperature, OC

Bot. SO |1 2D
Column initis!

Final
Rate
Solvent __|

toncn. O, ] ,\df,,f_

GAS CHROMATOGRAPHY STANDARD SOLVENT

TEST METHOD CTM-55

STANDARD SOLVENT/MONOMER

MEOH

ETHANOL
MECL2
ACETONE

IPA

THF
ACETONITRILE
CRESOL

MEK

FURFURAL
TOLUENE
CHLOROBENZENE
PHENOL

NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES.

RETENTION TIME (MINS.)

6
1.18
1.28
1.45
1.83
3.08

S W
QO ON

3
.08
15.03
17.98
19.6

22.08



CHART 6A

TIME CHROMATOGREAN %X
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VERTICAL SCHLE FRCTOR:1X
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Ty
0
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1
—T
%

FINAL FULL SCHLE MV =1@ag o I

&k 1 L0 4-1
MIZC C=0. 1992 GMS/ML
TImE: ooas SAMPLE: 91 LL 4-1
ODRTE: 1Z2-°11-8x= MISC . - o= IBBEEGHS/HL
GFEFATOR: Jd5CZ

TIME &:@

I&uu TIME: 3@ &8 MINUTES DRTE: 1Z-11~

DELAY TIME: & @ AFERATOR: JG
CHAHN - o]

FUN TIME: 29 .98 MIHUTES
F RET FEAE AREH FEHRE. DELAY TIME: @ a¢

E
MO . TIME HEERA L HT . CHAN: @
- T PK  RET PEAK  FAREM E :
' NO. TIME ARERA L HT

b 6B 4TS .115 1 &z3
Z 1 52 TRAS@s & . 3IZ2 2 1ints 00 SossoooSSSSSoSSSosooTmssTEomTETTT
4 1 7 147e83 4 .841 2 1193% _ o
5 2,40 23IFEIAA TS 256 3 9ilas I 1 &= Tases 2.341 = 11819
£ 3 €5 %4523 1 .137 4 S5 4 1.79 147e9p 4 281 & 11335
7 5 4@ 2171 ar: 4 173 € 3..@a& ZTTE306 TE.%@S 2 9ilceE
g 5 az TaES 243 2 2673 & .85 23523 1 .14¢% 4 958
|15:11,gg 5476 1ea 2z 274 3T 21.83 17657@ S.&ET 2 11@%@
3017 .35 4513 L1198 =z 1432 I3 21.3% 208578 €.853 & 11022
1 7. Te 1782 .BS3 2 = I
3T 21 &7 1¥6STA 5 E15 & 11096 TOTAL AREA= 30114¢E
'3:5: 21 S5 IRESTH € gl & 1lezg THRESHOLD= 1
MIN FE WIDTH= 15
TOTAL BFER=  2HITLESTE RFEM REJECT= laoad
THREESHGLD= 1
lMIN.F‘l‘. WIDTH= 1%
FRER FEJELCT= 1ol -
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ORIGINAL PAGE IS
OF POOR QUALITY
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MEASURED VARIABLE

*rQ y g marof’

CHART 8A

PART NO. 990088
ORICINAL PAGE IS ~ -
OF POOR
RUN No.___DATEln__Z_&Q»_ T-AXIS QUALITY |DTA-DSC
DPERATDR__,&&_ SCALE, °C/in__50 SCALE, °Crin 5.0 /S~
SAMP_-LE—' o {PROG. RATE, "E/mlﬂ.‘z.Lj —— ~“{mocal/secl/in____
e - = §d {near v cooL-=1s0_= {wEIGHT. mg__é_l_
ATM__ K2 @_kﬁm_ SHIFT, in 0 - AREFERENCE
- b .
FLOW HATE_‘:\D_m.qpm : - e e
)|
|
\:
i
:
RN —
¥ "
i o
T ‘ 11
N e
X - 7 :
! Yy ’
A Y
(' e ps
) 4 !
42:
st ol i i l
7}
60 — 400 _ 150 _ =200 250 300 3E
T B TEMPERATURE, °C (CHRO?




CHART A
DAZA FILE A:PHENDO33.HDR TAKEN 09-05-1986 14:53:19
MWW AREA PERCENT REFPORT 95 556 3% 5% 3 5%

*‘****************************************************************************

+Pample Name: 91LD,4-1,C=7.02 Operator Initials: JGZ *
* Date: 09-05-19846 14:53:19 Method: FHENOLIC DATA FILE: A:PHEND3Z.FTS *
*gnterface: 4 Cycle#: 33 Channel#: O Vial#: N.A. *
*!tarti ng Peak Width: 10 Threshold: .01 *

U 363696363696 96 3696 3 3696 96 969 96 B 36 96 6 I 636 3 36 9 966 I 3 3 I H I A6 I I I I I I I I IE I T I I I W26 IR

*
*# __Instrument Type: BECEKMAN HFLC Column Type: MICROEBONDAFALE C-18
* Solvent Description: THF/WATER, 2:1 BY WEIGHT

* Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN

* Detector 0: 220NM/.S5AU Detector 1:

*
*

Misc. Information: LENGTH=2%
B X R R R R 22 L 2 TR T R R R R Y A Y Y I T

* Xk Xk ¥k %k

Starting Delay: 0. 00 Ending Retention Time: 10.00
P! Ret Peak Area B Peak Normalized Area/
NG. Time Area % L Ht. 7% Height
t 1.78 124818 73.2381 2 S258 100. 000 23.7
2.05 43610 26.7619 2 4375 36.541 10.4
T'al Area: 170428 Area Reject: 1000 One sample per 1.000 sec.
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*%*% Calibration Data ***
Calibration Name:
Misc Information:

Fit Type: 3

Log Mol Wt = A + Bxx + Cx™2 + Dx"3

A=z 2.538977 B= 2.11581S C= -.5646224
Coefficient of Determination: 0.9%02

GPC CALIBRATION PLOT

ER

D= 3.€06432E-02

Ret Time Molecular Weight Log Mol Wt
3.50 35000 4,544
4.33 15000 4,176
4,83 3600 3.556
5.09 2350 3.371
6.00 570 2.756
7.17 92 1,964
7.50 B 72 1.657
Log Mol Wt €PC CALIBRATION PLOT
S = p—
8 [ ]
4 — p—
18 [ —
3 - S—y—
9 | ]
2 — 5\9\7.7
1 [ -
| | | | |
1
18 2.9 3.9 4.8 £.8 6.8 7.8 8.8

Retention Time or Uolume



l CHART 10A

- B D - P - D -DE- GFFC REFORT i - 6 PE FE R PE B

Ol‘*************************************************************************»***

* Sample Nameg: 9G/LD 54 Operator Imitials: FCE *
ate: 10-03-1986 09:47:41 Method: DATA FILE: A:GFCZ20.FTS *
tnter{’ace: 2 Cycle#: 20 Channel#: 0 Vial#: N.A. *
# Starting Feak Width: 60 Threshold: O *
3 36 69 3696 96 9 FE 6 I 366 I I I I6 990 606 36 2606 36 26 9 20 06 36 366 9096 96 96 96 26 9696 I 036 I 3 36 96 36 36 0 36 9 06 36 F I 96 96 96 0690 36 6 I 906 96 30 0 30 90 3600 0
3' Instrument Type: HPLC BECKMAN 334 Column Type: ULTRASTYRAGEL S00A *
Solvent Description: THF *

* Operating Conditions: R.T., FLOW RATE=2.0 ML/MIN *
Detector 0O: 284NM/.1AU Detector 1: *

*

Misc. Information: CALIBRATION/GPC
69696 36 96 9 96 969696 2 36 36 9696 96 9696 36 96 96 96 I 9 5 6 36 36 9 96 96 9696 36 96 3636 3696 96 96 96 96 36 36 96 W 963696 26 I 6 36 36 96 96 I I I3 65 3K I K 36990 N I I KKK

arting Delay: 0.00 Ending Retention Time: 10,00
libration file: GFCMIX
olecular Weight Distribution Averages

onlf

seline TIMES: 0.05 to 10.00 MW: %565381040000 to 353268
ocess TIMES: 0.05 to 10.00 MW: 4565381040000 to 353268
tal Aread 186951
Mw= . 235
= _ 128
/HMn= 1.8398
Mz= 408
' % firea Log Mol Wt vs. fAreaz—Cumy Cum %
8. 95287 T T LR [T =T THIH 1 188
| i
— 7
i .
-
| i
l - -1 25
l Uiiigt g (11114 i L b 8
Mol Wt 4 3 Z 1 8
' 18 18 18 18 18
ORIGINAL PAGE IS
. OE POOR QUALITY
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ﬂ;lratmg tode 2 i_DYNAnIc roEE FE
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NIE‘-A FINCERF’EINT UISCDQITY F’RDFILE 91LD—RE‘-‘IN E Bb’ NASA 10T4-1 {JSP#'KS‘?.JQ/E!

— —— e e e bl g

': CCETAw T T TETAT T T etan Tl - Tdé@’e_‘;_*,_. TIME.Z-.  TEMF
W oo RDISET o~ POISE I UTPOIBE L SSGRAMG—CM - SMIN. = - DEG. C
1. 991304004 =8, 5972+001 24 .934e+001==1  ZA5e+001 —Z;0006-601T ~ 3:200e+00T

- 2 8-994e+001  B8.011e+001 |.087e+001 "1.130e+001 1. VO0e+000_ 3. Z00e+001
— l 3 -RB.¥BIe+001 ~E.072e+001 I 941e+001°00 125840012, 000e+D00 — X 300e+001
A B8.557e+001._ 7. 718@+001——¢.72ﬂe+004—~4*9752%&}1i:3:ﬁﬁ02£000::3fsoue+hul oo
- S 7.923e+001 T 7.136e+001  3.882e+001  $.947p+D00 A.0002+000 “E.800e+001
l 6 7.13Ze+001 6.472e+001 - 3. 137e+001 9.02B8e+000 S.000e+000 --3.800e+001
B 7 &.556e+001 S.B4Te+001 2.974e+001 B.228e+000 6. 000e+000 4.000e+001
. 8 £.012e+001 5.28Ze+001 2.87Ie+001 7.550s+000 T7.000e+000  §4.200s+001
|l9 S5.47Be+001  4.705e+001 2.805e+001 &.876e+000 B.000e+000 4.400e+001
0O 4.918Be+001 4,1C0Ze+001 2,.717e+001 6.175e+000  9.000e+000 4, 600e+001
11 4.4T1e+001 3JF.562e+001 2.635e+001 5.5472+000 1.000e+001 4, B00e+001
2 4.047e+001 3I,13%e+001 2.554e+001 5.081e+000 d.1Q02+Q01 5., 000e+001
l 3 J.63Ze+001 2 - 784e+001 2.33TJe+008 4, S6Ze+000  1.200e+001 5,200e+001 __
- 14 Z.*06e+0ul «A2Fe+001 2.093e+001 4, 0252+000 1. 300e+001 S.400e+001
] - B42e+001 - ~.~11e+ﬁ01 1.78S&+001" 3.570e+000  1,400e+001 5.600e+001
I‘b 2.601e+001  2.053e+001 1.597e+001 3,266e+000 1.500e+001 5. B800e+001
L7  2.T02e+001  _2.04Ze+001  1.4483e+001 -3, 147e+000- 1. B00eF00T THVODeFODY TS
18  2.335e+001 1.88%e+001 1.373e+001 2,931e+000 1.700e+001  6.1002+001
¢  2.220e+00! 1.853e+001 1.IZ23e+001. 2,786e+000 1<Bﬂue+vui‘~b.3005*oﬁ;‘j -
20 2.088e+001 1.79%e+001  1.040e+001  2.621e+000 1.500e+001 4.500e+001 _
=1 1.965e+001 1.727e+001 9.363Te+000 2.466e+000 2.000e+001 . 700e+001
P2 1.8648e+001 1.676e+001  8.170e+000 2,ITBe+000 2. 100e+001 5. 900e+001
ES 1.7465e+001 1.618e+001  7.04Be+000 2,215e+000 2,200e+001 7.1 O0e+001
24 1,620e+001 1.494e+001 46.251e+000 2.032e+000 2.I00e+001 7. 300e+001
2% 1,.537e+001 1.461e+001  4,780e+000 1.9292+000 2.400e+001 7. S00e+0018
E& 1.412e+001 L3S51e+001 4.078e+000 1.771e+000 2.500e+001 7. 700e+001
27 1,27 Te+003 1.272&+001 J.218e+000 1,596e+000 2.600e+001 7.900e+001
22 1,.158e+001 1,121e+001 . Z.918&+000 1.,453e+000 2:700e+001 - 8B,.100e+001 -
9 1.0Z0e+001 1.00Te+001  2,345e+000 1.203e+000 2.800e+001 B, I0Qe+001 '
‘-O B.326e+000 8.113e+000 1. 72e+000  1.045e+000 2.900e+001 §,5002+001
Il 7.841e+000  T7.44T7e+000 1,222+000 F.8%96e-001_ 3.000e+001 B.500e+001 .

.
DR

-4

%]
o

'é 4.168e+000  4,095e+000 7.743e-001 5.228e-001 3.500e+001 Q.700e+001
7 8.176e+000 4. 16Be+000  2.556e-001  5,243e-001" 3.800e+001 ?.800e+001 -
38 Z.797e+000 I, 720e+000 5.238e-001 4.714e-001 3T.700e+001 1.010e+002 .
9 Z.93Z2e+000 ;.9u4e+uoo AB.66T7e-001 - 4,9346e-001  T.BO0e+001 31 _0OR0e+007 - ——

“'Ci T.2T0e+000 T 3.215e+000 I.074e-001 4.052e-001 . 3I.500e+001 -1.050e+00 02

41 T.BO4e+0D0 I, 794g+000 «715e-001  4.777e-001 4,.000e+001 1.070e+003
Z  T.808e+000 3I,.804e+000 - 1.87=e—001 4.7B5e-001 4.100e+001 1.,080e+002

": Z.B72e+000 I.B4Re+000 4.80%e-001 4 »B62e—-001  4,200e+001 1.10024007
4 4.018e+300 4.01TFe+000 2,0748-001 9. 0847e-001 4.300e+001 1.120p+002
45 4.,182e+000 4.1B81e+000 —1.12&4e-001 5.250e-001 4.300e+001 1.140e+002

'5 4.355e+000 4.3T7e+000 4.3I97e-001 5, 477e~001 4.500e+0D]1 1.160e+0072
7 4.5248e+000 4.4Bb6e+000 5.BI0e-001 5. 679e~001 —4, 600p+001 1. 1B0e+007
48 4.528e+000 4,878e+000 &.9560e-001 6.190e-001 4A.700e+001 1.200e+002
7 T.592e+000 T.551e+000 6,801e-001 7. 024e-001 4.B00e+001 . 22004002

'O 7. 056e+000 6.983e+000 -1.012e+000 B Bb"e-ﬂ(!l 1.240e+002

|
i
b
!

6. 826+000
5. 525e+000
4.4805e+000
b, 87 6e+000

fORKHNAL]%KEFE
- OF-POQR. QUA;me

6. 290e+000
S. 41 0e+000
4. I77e+000

§, T Ea+000

1. 31 7e+000 -

1.126e+000
5.017e-001
9.8446e-001

B.0864e-001

6. 935e—-001
S.q&7e—OOL

4-6185‘001_

T3 100e+001

F. 200e+001

T J00e+001

Z.400e+001

4:9009;991.

8. F00e+001

9.100e+001

B, A00e+00]

_9.300e+00)



FINGL—.RFEINf wscos:w PROFILE 91D RESIN E-863 NASA' LOT4_Z'-1}§§=§'=5959/8

i
| g‘.l
he)

CETAx T TEYAT T -——ETAY —~ ——TORQUE-~— " —FiFg ""Tt-:mré o
POISE . . PDISE. “.—v: POISE-: - BRAMS—CM = “MIN. . = BEG. £ o

21 7 7-‘5’70&4-’300 7 Bae+000 1. 6”'9&-4'000 ..9 997&*00113:.{’9021901——“1.r_é"'e-l-O""E
2 .ﬁ09e+v91—~9 87..9-*000 2 0S7e+000 1. 2669*—00{) - 5 1008*001 '1...BOE+OO"'

e p— —o e men e

- - " . - — - ——— ——

- .4-5

T S e e e e L T T T I T I

ORIGINAL PAGE IS
OF POOR QUALITY

!
., -
. Vi
] H I
|l




SOLVENT ONLY

'SCAN

YOIS JVALsS

L F9 Y] ON wniozas u 19 g ovE30

—~—13A31°03Q
. SUTF T P[P NN
. : ‘BHHVYNIY .‘S)\OM ‘3VdNYS
oL 0z o¢

or (¢

(s0')
@ )
(00S)
(0s2)
[Joinv
JWdd 0§

0200-L69 (609) ‘duoygq 094
9Z€80 TN "ITUASIANV

"ONI “T13HON

"L (SdY) 31vH ONINNIIS
T '30NLNdNY TYHOILNI
9°4 ‘3ANLdNY WNKELO3GS

.c.l..Q..... 3H) 138440 d33MS

v v v
bl oy v v v v v L L g v L 5

p————"

|

g

t.,.?..q_ﬁ.ﬂxiﬁr.__..q..ﬂ .ﬁ v 1 % i
. | | n ' m :
i it Hithi i il I It
.:”x" %,. i 1 w“ :._
r il HH L
! H HL ) ' ! _; ilt!
it i3 ! . i 2
gl i e i
A il AL W I
e e e R e
il I SRR T
b i 1 R IR
k! | Highn i i
4 L : I i
Al i | il 1
: Hh .« il
HE, | i i ..m . i i . wm,
, i I SHl i __ f~_~
T : il | g i
e g I B e
il i SR i
i i i il il
e RS T I
e Btitteli Hitleedite iR HE R i
0 A _ | il i I it
T i HHH HHHHHRY W i
K104 3 ! it !
[l | filitiims ot lw 1 HHtHH
He % | HiH B :t_.
A 8 R L
b AR AR B 1 i
Ll HEH R HIH A QLI i ;_:

| K
~— o
LIS




, ; i 0Z00-£69 (609) -8uoyd 091
(-Apy @776 | | o 97£80 ‘TN ‘ITUASIONV
M\\\ ON Snchowgw V.E‘;\DO_&OOW 10 \ﬂwnq ¢0h<¢w10 - QN |4N\ - “ ”_w._&o, "ONI ..—..—wﬂoz

; i o

A Em0<nu<z§mo m D ) et

P , 2 )
' : M v T3A371°03Q {00S)

W s.a;s.u. !% 952/ Shth Y509 P IV N0 (os2)
M i'h t% % Y4 ‘Q QE(!WC /- ‘FaNvS | Jouny

13A3YHIMOd I S (SdY) 31vH ONINNIIS '

I w3ud :\%: 30NLINdNY IVHOILNI -
ogelostjoo[#] s2] (ZH) HLOIM d33IMS R 3NLINY WNULDILS _
g (038 ANLL dIIME "HAIH) L3630 dIIME -

WOANVA | :

ANANUNL /T

o¢ 0 (@)Wdd 09 09 0L o9

.

i

LI NS | e L v v v v v I+414 L4 4. v LI a8 L4 v v v v - | S d,ﬂ
|

¥

|
ﬁ. T i T h
| i | it _ ﬁ ik
W “ I O i
*i g H H 1 M H u
il m |
,;“x H r;i H14 HH w., “xvh
1y it i
31, . . fIN
1 ] 1 Hi b T mv« um<
LA
(EHIRIHIR G , Al
| i | _ W_LJ : |
4 i Lt 118 :
" 1 IF ¢
_. | i i | L i
{ ﬁ_ : .wr_ ! w i Q
8 HEHFHHH 1 i =hi i
t * : _f .,
H B HiH M : ! i
im : L i _. i} ;.
il T
Bitt | HIE
i i i
nﬁ _ ! ! .
il | “ | i .
! | o e
m ! i L LI O
‘ ik . !
_ i i ik [ .
t P X Y 1900 _
b o I HE Sl
L. j A
Aok RIS L It _Ix
N____ &_. ﬁ wM “M_
jak 1 ;
_ _ |
|
y |



TABLE OF CONTENTS
FABRIC TESTING
NAS8-36298
U.S. Polymeric 0O.E. 71108
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FABRIC TESTING

U S Polymeric NAS8-36298

U.S. POLYMERIC O.E.

HITCO MATERIALS DIVISION

B

Page 1 of 3

CCA-3 Fabric for NASA Lot# 4

23.3

96. 20

.16
.14

.14

. 147

2.9670
2.8614

3. 0037
2.944

A
NN

N
3
o

' la. Breaking Strength, lbs/in, WARP
ASTM D1682 PICK
CENTER
' PLAIN
AVG.
' 1b. Breaking Strength, lbs/in, FILL
ASTHM D1682 PICK
CENTER
PLAIN
l AVG.
2a. Carbon Assay, %
l MDQAI 5560 PICK
CENTER
PLAIN
' AVG.
2b. Hydrogen Aseay, %
MDQAI 5560 PICK
. CENTER
PLAIN
AVG.
l 2c. Nitrogen Assay, %
MDQAI 5560 PICK
CENTER
. PLAIN
AVG.
' 3. Visual Inspection See Charts 3A
QCi-102
' 4. Specific Gravity, Units
PTHM-84
(NOTE: Resultse are not reliable due
l to surface activity) AVG.
S. pH, Unite
' CTM-24B
AVG,
I 6. TGA, *C at 50% Weight Loss SET UP #2
CTHM-51 (AIR) #4-1 586
' x}\ See Chart 6A

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707 @ (714) 549-1101 @ TWX (910) 595-1130 @ FAX # (714) 549-2858-5-2437



Page 2 of 3

CCA-3 Fabric for NASA Lot# 4

7a. Atomic Absorption, ppm #4-1
CTM-53B Na 820
K 50
Ca 6
Mg 52
Li o
AVG. 928
7b. Moisture Content, % 6. 298
CTM-53B
7c. Ash Content, X £ 312
CTHM-53B
8a. Filament diameter, microne, WARP #4-1
S.E. M. procedure AVERAGE 10.29
(diameters are an average ' Minimum 9. 05
19 weasurements) Maximum 14.70

Std. Dev 1.65

8b. Filament diameter, wmicrons, FILL #4-1
S.E. M. procedure AVERAGE 12.35
(diameters are an average Miniwmum 11.25

of 10 measurements) Maximum 13.10

Std. Dev 0.60

9a. Thread Count, per inch, WARP #4-1
PTM-5A S2
54
54
S3
S3
AVG. 53.2

Sb. Thread Count, per inch, FILL -

PTM-5A 48

49

49

49

49
AVG. 48.8

10a. Areal weight as received, gm/4x4

PTM-3A LEFT 3.084
CENTER 3.034
RIGHT 3.092
AVG. 3.070

10h. Volatiles ae received, %
PTHM-3A LEFT 6.91
CENTER 6.62
RIGHT 6.76
AVG. 6.76




10c.

Page 3 of 3

CCA-3 Fabric for NASA Loté# 4

Weight Change on Acetone Wash, % #4-1
PTM-3A LEFT -. 17
CENTER .74

RIGHT -. 59

AVG. -.01

U.S. Polymeric

Hamid M. Quraishi, Manager
Quality Assurance Department
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TABLE OF CONTENTS
PREPREG TESTING
NAS8-36298

U.S. Polymeric O.E. 71108

FM 50558 NASA _LOT# 4 U.S.P. LOT# D@9313

la. Reesin Content, Soxhlet.......ccscscocessccsssccsas
ib. Filler Content, Soxhlet....ccccececcosrerccsccssss
1c. Cloth Content, Soxhlet......cccccsss00ssssss0sa0ssse
2. Volatile Content....ccecceescccescscnsssoccsnsssnsss

3. FlOW. .o oeeococorovcscsosssssosssssossasssnssssnssnssssas
4, Regin Content, Dry Bagsig......ccs00c0cs0000000s00ss
S. TBCK. t et e nscercacassnnsncenassasasssasssssascassscas
6. Gel Time..ececesvsrorososccsssssssssossssscsssnssncs

7a. Atomic AbBOrptioNn. cscssscessassssncsssssnsscssascs
7b. Moisture Content......c.ccecc00s00cs00s0csnossssscssse
7c. Ash Content....cceeecesccsscscsscncscscnsscsssssosos
8. TGA. . et cvesesenscenassssoseansnsssnsssnsnssscssssecs
9. DSC. et cvsnsescacnsnsnsscsscssossasssnssscsssnsnssssssae
l0. Infrared (IRZB) Baseline......c.cceccevcscosscncoss
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' Page 1 of 4
PREPREG TESTING
' NAS8-36298
' U.S. POLYMERIC 0O.E.71108
FM S@55B NASA LOT# 4 U.S.P. LOT# D29313
l la. Reegin Content, Soxhlet, % ROLL#1-S ROLL#2-S
CTM-6D 32.2 34.7
33.4 33.2
' 33.3 35.8
AVG. 33.3 34.6
NASA LOT# 4 AVERAGE 33.9
' 1b. Filler Content, Soxhlet, % 14.2 15.3
CTM-6D 14.7 14.6
15. 1 15. 8
AVG. 14.7 15.2
NASA LOT# 4 AVERAGE 15.0
' l1c. Cloth Content, Soxhlet, S53.6 50.0
CTM-6D S1.9 S52.2
50.6 48. 4
l AVG. 52.0 50. 2
NASA LOT# 4 AVERAGE 51.1
2. Volatile Content, % 4.1 4.1
PTM~-17B 4.1 4.4
!.7 409
AVG. 4.3 4.5
l NASA LOT# 4 AVERAGE 4.4
3. Flow, % 13.5 19.0
' PTM-19G 13.1 22.4
13.7 21.7
AVG. 13.4 21.0
' NASA LOT# 4 AVERAGE 17.2
4. Resin Content, Dry basis, %X 35.2 33.7
PTM~-16F, Type II 34.7 33.9
l 36.5 36.4
AVG. 35.5 34.7
NASA LOT# 4 AVERAGE 35.1
l 5. Tack, lbs 25 32
PTH~-80 NASA LOT# 4 AVERAGE 29
. 6. Gel Tiwme, seconds 64 63
PTM-20E NASA LOT# 4 AVERAGE 64

HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 o (714) 549-1101 e TWX (910) 595-1130 e FAX # (714) 549-2858-5-2437




Page 2 of 4

FM S@55B NASA LOT# 4 U.s.P. LOT# D@9313
7a. Atomic Absorption, ppm ROLL#1-S ROLL#2-S LOT#4 AVG.
CTM-53B Na 353 334 344
K 18 13 16
Ca 7 9 8
Mg 4 S S
Li %) ") (4]
TOTAL 382 361 372
7b. Moieture Content, % ROLL#1-S ROLL#2-S
CTM-53B 5.17 5.28
NASA LOT# 4 AVERAGE S5.23
7c. Ash Content, % .15 .18
CTM-53B NASA LOT# 4 AVERAGE .17
8. TGA, % Weight Loss at 500-C 9.7 10.3
CTM-51 (Nitrogen) NASA LOT# 4 AVERAGE 10.0
See chart 8A-8B
9, bsC, «C ROLL#1-S ROLL#2-S LOT#4 AVG.
CTH-50A First Temp 179 179 179
Second Temp 237 237 237
See Chart 9A-9B
10. Infrared (IRZB) Baseline 1,12 1.11 1.12
CTHM-21C
See Chart 10A-10B
11. Environmental History Date manufactured: 3@ June 1986
Packaged in: Polyethylene bag
Date shipped: Test lot not
shipped
12. Specific Gravity, Cured, Units ROLL#1-S ROLL#2-S
ASTM D792 1.482 1.475
1.461 1.411
1.485 1. 474
AVG. 1.476 1.453
NASA LOT# 4 AVERAGE 1. 464
13a. Tensile Strength, ksi, WARP 19.18 18. 46
FTMS 406-1011 16.85 19. 00
18. 00 20. 00
17.94 17.10
18,01 = 19.14
AVG. 18.00 18.74

NASA LOT# 4 AVERAGE 18.37



13b.

13c.

14a.

14b.

15a.

15b.

FM S055B

NASA LOT# 4 U.s.P.

Page 3 of 4

LOT# DQS313

Tensile Modulus, msi, WARP
FTMS 406-1011%

Tenesile Elongation, %, WARP
FTHMS 406-1011

Flexural Strength, kesi, WARP
FTMS 406-1031

Flexural Modulus, wmsi, WARP
FTMS 406-1031

Compressive Strength, ksi, WARP

FTMS 406-1021%

Compressive Modulus, wmai, WARP

FTHMS 406-1021

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

ROLL#1-S
2.83

2.70

2.78

2.89

2. 86

2.81

4 AVERAGE

.98

.92

.93

.91

: 92

.93
4 AVERAGE

30.91
29. 85
27.95
29. 30
37.66
31.13
4 AVERAGE

2.85
2.77
2.86
2.73
2.77
2.80

4 AVERAGE

S52.73
S53. 10
52.91
58.21
87.99
54.99

4 AVERAGE

3.37
2.83
2.88
2.83
2. 85
2.95

4 AVERAGE

ROLL#2-S
2.95
2.82
3.10
2.76
2.88
2.90
2.86

.90
«99
1.00
.88
.91
.94
.93

28.37
30. 37
29,32
30.52
29.87
29.69
30. 41

2.76
2.89
2.99
2.93
2.70
2.85
2.83

55.77
53. 90
36. 50
SS5.93
97.91
S52. 00
53. 49

2.64
2.68
2.90
2.78
2.70
2.74
2.85



Page 4 of 4

FM S055B NASA LOT# 4 uUu.s.pP. LOT# D@9313
16. Double Shear Strength, ksi ROLL#1-S ROLL#2-S

FTMS 406-1041A 4,58 4. 42
4.74 4.11

4. 48 4.57

4.65 3.84

4. 86 3.92

AVG. 4. 66 4.17

NASA LOT# 4 AVERAGE 4.42

72.5 71.3
NASA LOT# 4 AVERAGE 71.9

17. Barcol Hardness, Units
ASTM D-2583

(Average of 10 determinations)

18. Residual Volatiles, % 1.32 1.58
PTHM-98 1.33 1.54
1. 34 1.57
AVG. 1.33 1.56
NASA LOT# 4 AVERAGE 1.45
19. Resin Content, Pyrolysis, % 33. 86 35.63
CTM-14B 34. 00 35. 22
33.96 35. 06
AVG. 33.94 35. 30
NASA LOT# 4 AVERAGE 34.62
20. Acetone Extraction, % .65 .60
CTM-18A - 47 1.41
+ 97 1.7S
AVG. « 57 1.25
. NASA LOT# 4 AVERAGE .91
21a. CTE, in/in *F with PLY 3.86 3.62
PTM-61B 3.98 4.61
AVG. 3.92 4.12
NASA LOT# 4 AVERAGE 4.02
21b. CTE, in/in *F Cross PLY 5.47 8.17
PTH-61B 6.67 5.68
AVG., 6.07 6.93
NASA LOT# 4 AVERAGE 6.50
See Chart 21A-21B
U.S. Polywmeric

A 0w Q.

Hamid M.

Quraighi,

Manager

Quality Assurance Department
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U 8 Rolymeric

HITCO MATERIALS DIVISION

FILLER TESTING

Page 1 of 2

' NAS8-36298
' U.S. POLYMERIC O.E. 71108
ille ot fo SA Lot# 5
' 1. Carbon Content, % SAMPLE
QAI-5560 #5A-1 #SA-2 #S5A-3
99, 27 99, 36 99, 28
' NASA LOT# S AVERAGE 99, 30
2. Aeh Content, % 0. 000 2.011 9. 005
PTN-71B Q. 200 2.0035 9.020
' AVG. @.000 Q. 008 2.012
NASA LOT# S AVERAGE 0.007
' 3. Atowmic Absorption, ppm #5A-1 #SA-2 #3A-3
CTM-53B
(Values are average of Na 18.5 18.0 19.0
2 determinations) K 2.0 2.0 2.5
l Ca 2.0 2.0 2.0
Mg 2.0 0.0 .2
Li 0.0 2.0 2.9
l TOTAL 22.5 22.0 23.5
3a. NMoisture Content, % . 010 . 000 . 200
' CTM-S3B 1021 . 000 L 000
AVG., .016 . 000 . 000
NASA LOT# S AVERAGE .005
' 3b. Ash Content, % Q. 209 2.010 0. 025
AVG. ©.008 2.013 90.018
' NASA LOT# AVERAGE 0.013
4. pH, Units S5.25 5.55 S.55
ASTM D1512 5.40 5. 50 S5.60
AVG. S5.32 S.52 S. 58
NASA LOT# AVERAGE 5. 47
' S. Particle Size, wicrons AVG. « S50 « 45 .« 50
S.E. M. procedure Maximum .99 «79 .88
(Average values are Minimum .16 « 20 .20
' of 20 determinations) Std. Dev .27 .15 .19
NASA LOT# S AVERAGE SIZ2E .48
6a. TGA, *C at S5S0% Loss 837 870 880
l CTH-51 NASA LOT# S AVERAGE 862

LOT#5

AVG.

18.5
2.2
2.0
2.0

g. 0
22.7

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 o (714) 548-1101 @ TWX (810) 585-1130 » FAX # (714) 548-2858-5-2437



Page 2 of 2

Filler Lot ASA Lot# S5
6b. TGA See Charts 6A-6C
CTH-51
7. Particle Size Distribution See Charte 7A-7C
CTH-72
7a. Particle Size, microns #5A-1 #5A-2 #5A-3
CTH-72 . 90 . 90 l1.08
1.00 1 88 . 98
AVG. <95 . 89 1.3

NASA LOT# S AVERAGE .96
U.S. Polymeric

Hod M. Q_x

Hamid M. Quraishi, Manager
Quality Assurance Department
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Page 1 of 2 -
RESIN TESTING
NAS8-36298
U.S. Polymeric O.E. 71108

91LD Resin Lot for NASA Lot# S

(Note sample SA was used for production. Sample 5-1
wvas tested, but not used for production).

1. Resin Solids, % #5-A #5-1
PTM-7C 70.7 72.0
70.6 71.6
70.7 @ 71.6
AVG. 70.7 71.7
2. Specific Gravity @ 25°C 1.138 1.139
PTM-29C
3. Viscosity, Brookfield, cps. @ 22.8°C 1500 1500
PTM-14C
4, Gel Time, win:sec 3:06 3:50
PTM-47B
5. Atomic Absorption, ppm Na 3.5 4
CTN-53B K .5 o
(Valves are averages of Ca 2.3 ]
tvo determinations) Mg 0.0 ie
Li ©.0 o
TOTAL 6.5 14
6. Volatiles, Gas Chromatography See Charts 6A-6B
CTM-55
7. TGA, % VWeight Loss at 500°C - 8.4

CTM~-51 (AIR)
See Chart 7B

8. DSC, temperature °C 171.95 188
CTM-50A
See Chart 8A-8B
9. HPLC See Chart 9A-9B
CTM-4SA
10. GPC, Average molecular wt. 23517 1902
CTM-49A
See Chart 10A-10B
11. pH, units 8.3 8.3
CTHM-1B

HITCO MATERIALS DIVISION

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 o (714) 548-1101 » TWX (910) 595-1130 » FAX # (714) 549-2858-5-2407



12‘

13.

14.

15.

Page 2 of 2

91LD Resin Lot for NASA Lot# 5

Phenol Content, %
CTM-55S Appendix 1

Chang’e Index, ml.
CTM-5B

RDS, Minimum Viscosity, cps.
CTH-57A

NMR
Vendor procedure

S-A #5-1
11.94 11.83

11.74 11.86
AVG. 11.84 11.84

%

24.8 24.8

Min. Visec. °C
#5-A 43 102
#5-1 60 109

See Charts 14A-14B

See Charts 15A-13B

U. S. Polymeric

Hamid M. Quraishi, Manager
Guality Assurance Department
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TYPICAL GAS CHROMATOGRAPH SET-UP

Opemor.g-_ﬁ;(a.:_

Column
Length

Dia.

Liquid Phase
wt. s
Support

Mesh

Carrier Bas__HeE.

Rotameter

inlet Press psig
nm_fag_ ai/min

CHART SP
SAMPLE
Size

Date _JALLLEL
Detector __FLD

Yoltage
Sensit, e
Flow Rates, nl/nm
Hydrogen AHZE
Scavenge

Split
Temperature

Det. Eumﬁl|nnaan?

Column Initial

GAS CHROMATOGRAPHY STANDARD SOLVENT

TEST METHOD CTM-55

STANDARD SOLVENT/MONOMER

MEOH
ETHANOL
MECL2
ACETONE
IPA

THF
ACETONITRILE

CRESOL

MEK

FURFURAL
TOLUENE
CHLOROBENZENE
PHENOL

NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES.

RETENTION TIME (MINS.)

6
1.18
1.28
1.45
1,83
3.08

-D-E\N
OON

3
.08
15.03
17.98
19.6
22.08




l'*t REAL TIME CHFOMATOGRAM *1%

e T

Ow‘(""f Mj ff\
G POCH QUALITY

INRL FULL SCALE MY =188&.006

lbﬁﬂﬁbﬁ ~: oD 5SA
MIZC.:  C=8.1013ccMS/ML

TIME. 2:4%
DATE 1z~ 11-E6
OFERATOR: JGE

FUM TIME: 3Za.88 MINUTES
DELRY TIME: @. ad
CHAH e]

lpu RET PEAY  AFER E  FER
M TIME HFEEH % L HT
I 2 €3 apEs @93 1 4375
4 1.63 =1207 1.881 2 11904
€ {.£3 ZIFEGE S.27S £ 11894
£ I.30 353838 53 371 3 95752
. T 5 @3 5363 123 4 z14
g S 5% az33 112 3 457
2% 11.€5 19256  .44€ = P
23 16 23 1718 @40 z T
a1l 21 €5 €98S2 1. €15 Z 18336
47 =1 98 123798 2 .£91 2 121Z6
4% 2z 15 175038 4 14% = 18216
T0TAL ARERA= 4316c@m

THRESHOLD= |
MIH Fr WIDTH= 1
AREA REJECT= 1804

4
!
i

CHART BA

VERTICHL SCALE FRCTOR: 1k
1
3: {r—
. -
'é:..
ST )
29

=
-

8. 1813 GHS/ML
TIME: 2:45
ODRTE. 12-°11-8&¢
OFERATOR: JGCZ
RUM TIME: 30.68 MINUTES
DELAY TIME: ©. @@
CHAN - a
P RET FERF AREA E FERE
MO . TIME ARER X L HT
4 1. €2 g1za67 1. &888 T 11504
5 1.83 22Ves@8 5.g94 T 11834
£ .30 25%g£60 82 . €79 I 95V5:
2z 11 €5 19256 .443 & Sed
41 21.8% €98932 1 .625 & 16335
42 21.92 12479%@ 2.982 & 1zize
47 22 .15 179090 4.1¢4 Z 18Z1f

TOTAL RRER= 438072¢
THRESHOLD= 1
MIN FE MWIDTH= 13

AREA REJECT= 1@b84a



MR PN A =N BN AN OB BE aE e Em

o
purgs
m

-

OFERATOR: JG

L TIME CHFOMARTOGRAN X¥%

m
m
I

T
ME

.__,W“l'

—-—
L]
'

o r-—r'r—r-‘r—v'T-r'-r—v YT T YT

s

[}

AMPLE . &1 LD S-1
1=C . C=48 1@321%/"L

-t
z
m
ra o)
'S
[y 'D

UM TIME: @ . aa MINUTE®

ELAY TIME: @ @@

CHAN: ©

P} FET FEAK ARER E FERAK

MD. TIME AREHR % L HT
I L6732 3675 1@z & 37
4 1 25 2Rl HSa 2 Se
S 1 43 18e7 asz & 18
€ 1.65 Z2ETBIM 7. 488 2 12239
2 2.1%5 20425@@ §3.822 3 975eH
g S5.Sa 24£0 L2655 4 SE9
g 5.83 21382 .&7% 4 343
1% 11 €8 5164 L1731 337
34 21.95 ZS589@ 7.168 1 1@34%
TOTAL AFER= 3570046

THRESHOLD= 1
MIN P WIDTH= 15
AREA REJECT= 5

CHART 6B

VEFTICAL SCRLE FRCTOR:1¥

4. |
g = N
a. |
18

SAMPLE - 91 LO S-1
Micc. s (=0 10821eM8/ML
TIME: . ©:4%

DRTE: 1Z2.°11-8&
OPERATOR: JGZ

FUM TIME: 36.0@ MINUTES
DELAY TIME: @ &a

CHRN: @

PK RET FEAE AREA E FEFRH

ND TIME AFERA % L HT
€ 1.€65 2&vp3IE T.52% & 1Zzzs8d
7 3.15 299%25Q6 £4 372 I 7564
@ S &2 31382 g£es 4 243
34 1.95 2558%@ 7.215 1 18548

TOTAL ARER= 394eElce

THRESHOLD= 1
MIN. PK WIDTH= 1
AREA FEJECT= 1@060
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l | - CHART 9A

'ml FILE A:PHENDG1.HDR TAKEN 09-05-1986 14:03:53
IIMHMHINNE OQREA FERCENT REFORT 55 5% 5% 5 % 5% %

£ terface: 4 Cycle##: 31

arting Peak Width: 10 Threshold: .01
3636 36 36 36 36 34369635 36 36 3 36 3 36963 3636263006 30 96 93636 36 T30 3636 6 36 36 30 0 96 30 36 30 36 3036 6 3 636 363636 9 90 90 96 96 96 96 06 9606936 96 6 36 36 3 96 36 36 30 6 30 2 -
L

f*jl***************************************************************************
F mple Name: 91LD,5A,C=7.13 Operator Initials: JGZ *
¢ Date: 09-05-1986 14:03:53 Method: PHENDLIC DATA FILE: A:PHEND31.FTS *
Channel#: O Vial#: N.A. *

»*

* nstrument Type: BECKMAN HFLC Column Type: MICROBONDAFAK C~1B *
[ Solvent Description: THF/WATER, 2:1 BY WEIGHT *
* Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN *
x Detector 0O: 220NM/.5AU Detector 1i: *
] Misc. Information: LENGTH=2S *
363 BRE 36 36 96 3636 96 36 36 3636 96 96969600 96 3696 96 36 39 I 336 3 I 30 3635 3 36 3696 3636696 6 9636 36 36 3 336 6 96 36 36 36 26 96 3 36 396 3 36 96 396 336 9696 96 396 96 6 9
Btarting Delay: 0. 00 Ending Retention Time: 10.00
Pkl Ret Peak Area B Peak Nor‘mal ized Area/
No. Time Area % L Ht. y A Height

! 1.70 66122 36.448B2 2 92195 100,000 12.7

1.78 65456 36.0814 2 5416 98. 993 12.1

4 2.05 49835 27.4704 2 4528 75.368B 11,0

Tdllal Area: 181413 Area Reject: 1000 One sample per 1.000 sec.

ORIGINAL PAGE IS
OE POOR QUALITY
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i | CHART 9B

D'TA FILE A:PHEND32.HDR TAKEN 09-05-1986 14:25:051
WM AREA FERCENT REFORT 63365 50w

*t************************************************** 66 6 3 P I 96 I I I I I I H I I I I KKK KX

ample Name: 91LD,5-1,C=6.64 Operator Initials: JGZ *
* Date: 09-05-1986 14:25:51 Method:FHENOLIC DATA FILE: A:PHEND3I2.FTS *
- #Mnterface: 4 Cycle#: 32 Channel#: O Vial#: N.A. *
: #@Btarting Feak Width: 10 Threshold: .01 *
B9 I FE I I 66U I I I H I A6 I I U T I I I3 U 263 26 0 36336 I I I I I I I I I I I I I I I T I 2T I I I I N
* Instrument Type: BECKMAN HFLC Column Type: MICROEBRDNDAFAK C-18 *
* Solvent Description: THF/WATER, 2:1 BY WEIGHT *
* Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN *
* Detector 0: 220NM/.SAU Detector 1: *
*I' Misc. Information: LENGTH=25 *
L R s T X I I Iy s )
Starting Delay: 0.00 Ending Retention Time: 10.00
P Ret Peak Area B Peak Normalized Area/
No. Time Area % L Ht. 7 Height
-E 1.78 122964 72.5706 2 S196 100.000 23.7
2,07 46477 27.4294 2 4293 37.797 10.8
T'tal Area: 169441 Area Reject: 1000 One sample per 1.000 sec.
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GPC CALIBRATION PLOT

**x% Calibration Data ***
Calibration Name: )
Miec Information:

Fit Type: 3

Log Mol Wt = A + Bixx + Cx~2 + Dx"3

= 2.115815 C= -.5646824 D= 3.606432E-02

A= 2.533977
Coefficient of Determination: 0.9902
Ret Tame Molecular Weight Log Mol Wt
3.50 35000 4,544
4.33 15000 4.176
4,83 3600 3.556
5.09 2350 3.371
6.00 570 2.756
7.17 92 1.964
7.50 . 72 1.857
Log Mol Wt GPC CALIBRATION PLOT
S = —
8 [ —
o —_—
e =
16 | —
3 —-
18 [ —
v D
2 E RN
[ —
S ——
| 1 B | |
1
18 2.8 3.9 4.9 5.9 6.8 7.8 8.8

Retention Time or Uolume



l CHART 10A

B b P PE Db PE P DE- GFC REFORT Bt P D6 PE- FE B e D

O'C*************************************************************************_***

# Sample Name: 9G/LD 5A Operator Initials: FCE *
ate: 10-03-1986 09:47:41 Method: DATA FILE: A:GFC20.PTS *
tnterface: 2 Cycle#: 20 Channel#: O Vial#: N.A. *
% Starting Feak Width: 60 Threshold: 0O *
2 33 I A U I I 6N IR TN I I A I I N IR NI EHF KR EXREE AR
3' Instrument Type: HPLC BECKMAN 334 Column Type: ULTRASTYRAGEL S00A *
Solvent Description: THF *

* Dperating Conditions: R.T., FLOW RATE=2.0 ML/MIN *
Detector 0O: 254NM/.1AU Detector 1: *

*

Misc. Information: CALIBRATION/GPC
I IR KKK IR II IR N NI NN KRR NR R REEEN RN ERFRNKREEERERRAR R XRR
arting Delay: 0.00 Ending Retention Time: 10.00
;librati on file: GFCMIX
olecular Weight Distribution Averages

seline TIMES: 0.05 to 10.00 MW: %L565381040000 to 353268
ocess TIMES: 0.05 to 10.00 MW: “L565381040000 to 353268
tal Arex: 186951
Mw= .. 235
:l= _ 128
/Mn= 1.8398
Mz= 408
I % firea Log Mol Wi vs. fArea—Cumy Cum ¥
18.9528 7T T T 1 AR 7 T llllﬂl 1 186
=
i i
—~ 75
| sa
-
| i
-1 25
l -
. TR TER N lulll | llllllll ] 8
Mol Wt 4 3 2 i 8
l 18 18 18 18 18
ORIGINAL PAGE IS
. OE POOR QUALITY



CHART 10B

D ‘A FILE A BFC 7. HDR TAEKEN 0B-06-1986 13:18:2

';****************************************************************************
i

*
# 8ample Name: F1LD S-1 CIC Operator Initials: GEF *
% Date: 08-06-1984 13:09:02 Method: DATA FILE: A:GFC39.FTS *
s nterface: O Cycle#: 39 Channel#: O Vial#: N.A. *
*BEtarting Feak Width: 60 Threshold: O *
A3 9 0300369 IEFIE I BRI I 6 6 I I I I I I IE NI NI NI I I NI IE I I I I W W I H R R NR RN
Instrument Type: HPLC/REUEMAN Column Type: ULTRASTYRAGEL S00A *
*l Solvent Description: THF *
* Operating Conditions: T=35C FLOWRATE=Z2Z.OML/MIN *
* Detector 0: 254NM/.1AU Detector 1: *
*

*‘ Misc. Information: CALIEBRATION/GFC
WG 3 36 36 36 3 36 B 33396 3T 3636 6 W I U0 9696 3 I I I I 36 I 96U K6 6 I I N6 630U K I I I B I I I IR KN

Starting Delay: 0. 00 Ernding Retention Time: 10.00C
C‘ ibration file: GFCFHEN
ecular Weight Distribution Averages

Baseline TIMES: z:.es to 10.00 MW 22295 to 2
Fancess TIMES: .85 to 10.00 MW s 22295 to 2
al Area: ”UU”*”
W= 1902
Mo= 207
ir«m 9.1879
S-18 ORIGINAL PAGE 7§
Mv= 1597
OF. POOR QUALITY
% firea Log Mol Wt vs. Areaz-Cumz Cum #
2.7 ISR ]HHH! I ]lTﬂHI T jnml LLRAL T 188

i
i
i
]
i i /N
! !
]
I
i
I

Pl ‘hqllll 11 lMIl]l 1 1 lHllll 11 IHllJl ] 1 8

Hol Wt S 4 3 2 1 ]
18 18 18 18 18 18
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TITLE o S = - S

;:*“fg*:f? 'Rheomé£;lcs RECAP m?ff ey e — e

Experiment No, ¥ SIEITITT TR LT
NASQ_EINGERFRINT VISCDSITYjPRDEIEE;EESIN"QlLD_:NGSRJLUT.qh_USE§36255—19 L —

Dpl:«tor scp

Date amd Time : Monday, August-25,

Dplati ng Mode :

Sw

= Type

Geometry :

NofiE
ETHS

§

'

DYNAMIC -

: CURE

DISK & FLATE

Ih =50%
FREDUENCY =19 RAD/SEC

"

1986 - 12:55:38 <

AN IUS : 25,00 o

Gar : 0.50 oo LT T T R
ORIGINAL PAGE 8 o '
CF POTK =36LITY
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26 7.9832+000 7.804e+000 -.-1.86381e+000 1.003e+000 22.500e+001. 7.300c+001 =
27 9.065e+000 8.94Be+000 1.451e+000 1.137e+000 2.5800e+00)1 7.T00e+001 .7
' 28 7.869e+000  7.745e+000 1.3%0e+000 9.886e-001 2.700e+001 7.700e+001 :
29 T7.333e+000 T7.37TFe+000 R.T3TTe~0017 9.3T47Ze~00177 2.B00e+001 7. F00e¥ 00T
I3 5.8627e+000  5.536e+000 1.007e+000 7 «069e~001 2.900e+001 B8.100e+001
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.':: L 4,215e+000 -4, 16Te+000 6,.571e-001 5.302e-001 -3.400e+001 . B.500e+00i _
I3 3.629e+000 :._aée+oﬂo 7.242e-001 4 Sele—001 3. 200e+001 B.e00e+001
JF4 F.QUSe+aQ0 e PPLe+000 2.029e—-001 J.77oe—001 J.JF00e+001 B.8B00e+001 ..
I 35 2.3467e+000 __2.350e+000 _2. 825efoc>1.:_2. 9149-_-001-_-3. 4002+001.. &, 000e+00]
. T6  1.732e+000  1.726e+000 A.3708-001.. 2.1756e-001 S500e+001 9.200p+001 _
. I7 6.116e-001 . S.750e-001 2.086e-001 _ 0 76B8e-001 ..»._éo_c»,e+c4»_c_),1__ ?.400e+001 .
: T8 1.74Te+000  1.614e+000 6.4602e—001 - 2.191e-001 -3, 700e+001 9, &00e+001
l 3G 7.8B7e-001 6£.92Fe-001 2.B37e&-001 0.941% e—O(_{IA 80094-001 G.800e+C01
40— BE a0t 6. 8700l B, 453 -002—0,845e-001-7X, 900e+00] 1. 000e+002
- 41 3.278e-001 2.164e-001 3J.686e-001 S5.366e-002 - -4,.000e+001 1.020e+002 .
I 2 F.39Be-001 7.377e-001 S5.508e~002 0.92%e-001 4.100e+001 1.030e+002.
I B.&70e-001 B.670e-001 0.000e+000 1.08%9e-001 4. 200e+0Q01 1.050e+002
44 9,5337e-001 9.520e-001 -4.880e-002 1.196e-001 4.300e+001 1.070e+002
- I 5 7.492e-001  7.322e-001 1.5888-001 0.940e-001 #4:400e+001  1.090e+002 -
46 7.367e~001 5.965e-001 4.323e-001 0.925e-001 4.500e+001 1.110e+002
- 47 6,.309e-001 4.6B84e-001 4.227e-001 - 0.792e-001 4.4600e+001 -1.130e+002 -
43 1.043e+000 9.408e-001 4.50&e-001 1.3T10e-001 " 34.700e+001 "1.150e+002
' 4% ©.995e-001 ©.819e-001 1.868e-001 1.255e-001" 4.800e+001 1.1£0e+002
S0

1.180e+002
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eriment No.'““fIB e Sample No..,'.

e O i St o s i

L e -

= - e T ek A.:.‘&_:._._._._..'....._.'—_.

Ti J— : e i D A
w‘i FINGERPRINT v;sca:x{v Paemtemwﬁsxm =29 msn 1.{31::—1— T

Bperatar 1CP"" —— "———-—~~"":—"'—"' s

Dffe gnd Tme s uednesday,—Augnst —20; ~1986--—14=53:2a_4_;_;

Df!ratzng Mode 3 5 DYNAMIC —ofom—=t Snm <
SWlep Type @ CURE : S

G'élmetr'yl : DISK & FLATE e L » L

h RADIUS =-. ¢ . S25.00 RS SIn S _."_.;‘._._” '__‘___'._._ i R

— - —’BQP S - - L’.‘JO 7- i e e . 7 B ~

e PR cm—

. -
- -

AIN =50Y, o - .
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: : oo X x D —-ﬂIN1_;._ _;DEG,"
_:7:7892+OG1 _£}9§ie+301——o5%o4e+60i~4q’?842+ﬁﬁ6~'2;ﬁ002‘001 “TXTI00e+001
=8, 07?e+001:Eﬂ.299&*9333533§59e+60f523*635e¢b01*‘t“OOOe#ODQ‘“3‘!OOe+CUi
©7.7S0e+001 “7.006e+001 TI.313e+001 - 9. 731e+000 - 2.000e+000 I, I00e+001

v,:_4_;2.0922*00112323599*0¢}—~3745‘e+0Qi—fB-9iiz+ﬁ6ﬁ:;~rﬁﬁﬂa£ﬂ0O_IST#DDe*OWI"”‘

- 6.555e+001 —5.776e+001-—3: 028e+001 B 228000 A D0 FPUT —J+-00e+001 ——
5.879e+001 .~ 5.079e+001 ~2.9561e+001 -7, 3BSe+000 “S.000e+000 "I ROOe+001

- 7. 5.1748e+001 4.347e+ooi;‘ .Bo7a+ooxiib;4¢8e$éao 6. 0008+006-——4., 000e+001 -
4,707e+001 .811e+001 . 763e+001 - 5.914e+000 F.000e+000 4.100e+001
';'E 4.2399+oo1<~3.:719+001 ,' -569e+001 - 5.316e+000 "B COOE+000 4. 300e+001
- T0  3.781e+001 2.958e+001 ~2.354e+0017 F7343e+000 B9.000e+000  4.500e+001
11 F.410e+001 2,6248e+001 22.17Be+001 4.276e+000 §.000e+001 4.700e+001
E 3. 050e+001  2.3F7e+001  1.95%e+001 "X, B28e+000. 1.100e+001 4.500e+001
3 2.7B6e+001 2.142e+001 1.782e+001 3,499e+000 -1.200e+001 S.100e+001
14 Z2.614e+001 2.055e+001 1.616e+001  3.28Fe+D00 1,300e+001 . S5.300e+001
- T 2.461e+001  1.569e+001 1.476e+001 3,088e+000 1.400e+001 _5.500e+001

MSH

2. 337e+001
2.213Fe+001
2. QBRe+001

1.971e+001 -
1.870e+001

1.B8%9e+001
1.821e+001

1.706e+0014

;1.6739+001

1. 376e+00T_

1.258e+001

?.878e+000

2 GEEe+000 1

2.780e+000

2.4762+000

—8.¢48e+000—"2.347e+000~

‘AUUE+001
1.600e+C01

1 B|BONe+001

B5.700e+001}
5.900e+001

—1.774e+001-- 1, i0~e+001_“;5229+009”71 TOOEFOOT =% 100eFB0DY

&£, T00e+001

1"9UOE+OQI“75:JOOE¥QOI

PSRN

21 1.730e+001 1.577e+001 7.116e+000 "2.173e+000 _ 00Qe+001_wé,loge+001—‘-
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FABRIC TESTING

U 8 Polymeric NASB8-36298
U.S. POLYMERIC O.E. 71108

CCA-3 Fabric for NASA Lot# S

la. Breaking Strength, lba/in, WARP #3-1
ASTM D1682 PICK 35
CENTER 44
PLAIN 39

AVG. 35.3

i1b. Breaking Strength, 1lbs/in, FILL
ASTHM D1682 PICK 27
CENTER 28
PLAIN 29
AVG., 28.0

2a. Carbon Assay, X%
MDQAI 5560 PICK 96.2
CENTER 96. 4
PLAIN 96.3

AVG, 86. 30
2b. Hydrogen Assay, %X
MDQAI 5560 PICK .16
CENTER .14
PLAIN + 14
AVG. . 147
2c. Nitrogen Assay, X
MDQAI 5560 PICK .8
. CENTER .8
PLAIN 28
AVG. . 80
3. Visual Inspection See Charte 3A
QCi-102
4. Specific Gravity, Units
PTH-84 2. 4696
2.3812
(NOTE: Results are not reliable due 2.4216
to surface activity) AVG. 2.424
S. pH, Units
CTM-24B 6.9
§. 9
AVG. 6. 9@
6. TGA, *C at S50X Weight Loss=s SET UP _#2
CTM-51 (AIR) #5-1 592

See Chart 6A

HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 ¢ (714) 548-1101  TWX (910) 595-1130  FAX # (714) 549-2858-5-2437
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CCA-3 Fabric for NASA Lot# S

e e e e e et e et

7a. Atomic Absorption, ppm #5-1
CTHM-53B Na 538
K 42
Ca 9
Mg 60
Li o
AVG. 649
7b. Moisture Content, % #5-1 6.29
CTM-53B
7c. Ash Content, % #5-1 . 195
CTHM-53B
8a. Filament diameter, microne, WARP #5-1
S.E. M. procedure AVERAGE 12.09
(diameters are an average Minimum 8.35
12 wmeasuremente) Maximum 16.00

Std. Dev 2.35

8b. Filament diaweter, microns, FILL #5-1
S.E. M. procedure AVERAGE 11.58
(diameters are an average Minimum 10.40

of 10 measurements) Maximum 13,00

Std. Dev 1.01

9a. Thread Count, per inch, WARP #5-1
PTM-SA 53
53
54
S3
S3
AVG. S53.2

9b. Thread Count, per inch, FILL
PTM-SA 49
49
48
49
1"}
AVG. 45.0

10a. Areal wveight as received, gm/4x4
PTM-3A LEFT 2.941
CENTER 2.961
RIGHT 2.985
AVG. 2.962

10b. Volatilee as received, %
PTM-3A LEFT 6.22
CENTER 6. 45
RIGHT 6.53
AVG. 6. 40
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CCA-3 Fabric for NASA Lot# S

e e e e e .

10c. Weight Change on Acetone Wash, % #5-1
PTM-3A LEFT -. 80
CENTER .14

RIGHT -. 04

AVG. -.23

U.S. Polymeric

Hamid M. Quraishi, Manager
Quality Assurance Department
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PREPREG TESTING
NAS8-36298
U.S. Polymeric 0.E. 71108

FM S5055B NASA LOT# S U.S.P. LOT# DO@9335
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HITCO MATERIALS DIVISION

Resin Content,

CTM-6D

Filler Content,

CTM-6D

Cloth Content,

CTM-6D

Volatile Content,

PTM-17B

Flow, %
PTM-19G

Resin Content,
Type II

PTM-16F,

Tack, 1lbs
PTM-80

Gel Time,
PTM~-20E

FM 50558 NASA LOT# S

Soxhlet,

Soxhlet,

Soxhlet,

Dry basmis,

seconds

NAS8-36298

PREPREG TESTING

POLYMERIC O.E.71108

U.S.P. LOT#

Page 1 of 4

D@9335

X

x

AVG.
NASA LOT#

AVG. .
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.

NASA LOT#

NASA LOT#

NASA LOT#

ROLL#1-S
34.3

34.4

35.4

34.7

5 AVERAGE

14.8
14.9
15.3
15.0
S AVERAGE

50.9
50.7
49.3
50.3
S AVERAGE

o
> > N

»
W

S AVERAGE

17.9
18.2

16.9
17.7

S AVERAGE

33.5
34.2
34.1
33.9

S AVERAGE

35

S AVERAGE

S8

S AVERAGE

ROLL#2-S
32.6
33.3
34.3
33.4
34.1

14.1
14.4
14.8
14.4
14.7

34.9
34.5
34.2

27
31

So
54

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 e (714) 549-1101 ¢ TWX (910) 595-1130 e FAX # (714) 549-2858-5-2437
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FM _S5055B NASA LOT# S U.s.P. LOT# D@9335
7a. Atomic Absorption, ppm ROLL#1-S ROLL#2-S LOT#S AVG.
CTHM-53B Na 248 249 249
K 29 23 26
Ca 2 2 2
Mg 3 S 4
Li (] 2 2
TOTAL 282 279 281
7b. Moisture Content, % ROLL#1-8 ROLL#2-S
CTM-53B 6.19 6.14
NASA LOT# S AVERAGE 6. 16
7c. Ash Content, % .14 .12
CTM-53B NASA LOT# S AVERAGE .13
8. TGA, % Weight Loss at 500-C 8.0 7.4
CTM-51 (Nitrogen) NASA LOT# S AVERAGE 7.7
See chart 8A-8B
9. DSC, +C ROLL#1-S ROLL#2-S LOT#5S AVG.
CTM-S0A First Temp 179 178 179
Second Temp 240 239 240
See Chart 9A-9B
10. Infrared (IRZB) Baseline 1.14 1.13 1.13

CcTn-21C

See Chart 10A-10B

1i. Environmental History

12, Specific Gravity, Cured, Unite

ASTM D792

13a. Tensile Strength, kei, WARP
FTHMS 406-1011

Date manufactured: 25 July 1986

Packaged in:
Date shipped:

NASA LOT#

shipped
ROLL#1-S  ROLL#2-S
1.478 1.467
1.478 1.456
1. 478 1.475
AVG. 1.478 1.466

22. 28
20.79
23.35
24. 20

23. 07
AVG., 22.74

Polyethylene bag
Test lot not

S AVERAGE 1.472

23.12
22.08
22.73
22.45
20.70
22.22

NASA LOT# S AVERAGE 22.48



13b.

13c.

14a.

14b.

15a.

15b.

FM_S@SSB NASA LOT# S5

Tensile Modulus, wmsi, WARP
FTHMS 406-1011

Tensile Elongation, %, WARP
FTHS 406-1011

Flexural Strength, kei, WARP
FTMS 406-1031

Flexural Modulus, maei, WARP
FTMS 406-1031

Compressive Strength, ksi, WARP
FTHMS 406-1021

Compressive Modulue, mei, WARP
FTMS 406-1021

Page 3 of 4

U.s.P. LOT# D@3335

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.,
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

ROLL#1-S
2.91

3.06

2.85

2.98

2.93

2.91

S AVERAGE

1.16
1.05
1.22
1.26
1.19
1.18
S AVERAGE

33.18
32.83
34.63
34.86
34.95
34.09
S AVERAGE

2.79
2.63
2.68
2.82
2. 84
2.75
S AVERAGE

50. @5
53.17
53.17
52.72
23. 37
52.90
S5 AVERAGE

2.99
2.97
2.98
2.97
3.01
2.98
S AVERAGE

ROLL#2-5
2.92
2.99
3.09
3.00
2.99
3.00
2.95

1.20
1.07
1.10
1.10
1.02
1.10
1.14

37.31
33.71

32.79

33.79
S84.73
34.47
34.28

2.53
2.68
2.55
2.53
2.58
2.57
2.66

57.62
55.43
58.81
59.01
60. 59
58. 31
55.60

2.87
2.93
2.91
2.87
2.92
2.90
2.94
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M S0SSB NASA LOT# S U.S.P. LOT# D@9335
16. Double Shear Strength, ksi ROLL#1-S
FTMS 406-1041A 4,80
4,80
4.43
3.77
4, 40
AVG. 4.44
NASA LOT# S AVERAGE
17. Barcol Hardnees, Units 71.5
ASTM D-2583 NASA LOT# S5 AVERAGE
(Average of 10 determinations)
18. Residual Volatiles, % 1.39
PTHM-98 1.39
1.41
AVG. 1.39
NASA LOT# 5 AVERAGE
19. Reein Content, Pyrolysis, % 33.11
CTM-14B 33.64
29. 84
AVG. 32. 20
NASA LOT# 5§ AVERAGE
20. Acetone Extraction, % 2.33
CTM-18A 3.08
—2.39
AVG. 2.60
NASA LOT# S5 AVERAGE
2la. CTE, 4in/in +F with PLY 3.93
PTM-61B 3.33
AVG. 3.63
NASA LOT# S AVERAGE
21ib. CTE, in/in *F Crose PLY 4. 21
PTM-61B 4. 68
AVG. 4.45
NASA LOT# S5 AVERAGE
See Chart 21A-21B
U.S. Polymeric

ROLL#2-S
3.77
4. 40
S5.14
4.63
5.70
4.73
4.58

72.9
72.2

HAod 4O

Hamid M.

Quraishi,

Manager

Quality Assurance Department
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